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DESCRIPTIQW 
Ampule Pilling Devir.ft 
Field of the Invention 

This invention relates to needle-free hypodermic jet 
injection, specifically to an ampixle filling device for 
an^jules used in needle- free hypodermic jet injection. 



5 Backgroun d of the Invention 

Needle -free hypodermic jet injection has been known 
in the past. In jet injection devices, either springs, 
electric drivers, or pressurized gas is often used to 
drive a plunger. The plunger, in turn, advances within an 

10 aii5>ule causing liquid medication to be ejected with suffi- 
cient velocity to penetrate the skin of a patient. Prior 
to. operation, the ampules must be filled with medication. 
Usually a filling needle attached to the an?)ule is used to 
draw medication from a standard medication vial into the 

15 ampule. Thus, it has long been recognized that a pre- 
filled ampule for jet injection is advantageous due to its 
ease of use, convenience, and improved control over medi- 
cation administration. However, sale of a pre-filled 
ampule would require costly and time consuming regulatory 

20 approval.. 

Most medications for injection are currently packaged 
in glass containers with rubber or elastomeric closures on 
one or both ends. The glass, primarily, lacks the 
strength required to withstand the stresses of jet injec- 
25 tion, thus making the glass medication vials unsuitable 
for use in jet injection. Furthermore, adequate mechani- 
cal support for the common glass medication vial, to 
prevent its breakage during jet injection, has yet to be 
developed. In addition to the strength problem of the 
glass, the elastomeric closures or plugs are not designed 
to withstand the pressure levels required for jet injec- 
tion. Moreover, it would be relatively expensive and time 
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consuming to modify, for jet injection, the medication 
vials that are currently in use. Modification would 
require extensive development, testing, and regulatory 
approvals. 

5 Therefore, it would be desirable to have a device 

that efficiently and conveniently transfers medication 
from the glass medication vials, that are currently in 
use, to the ampules used in jet injection, and, to have a 
device that improves control over medication administra- 
10 tion, maintains a sterile medication environment, is easy 
to use, and is relatively inexpensive and easy to produce. 

gummary of tb^ Iffvgnt:i,pp 

The ampule filling device of the present invention 
comprises an ampule for jet injection attached to a 

15 transfer apparatus. The transfer apparatus further 
comprises a housing adapted to attach to the ampule, a 
barrier within the housing to guide and support a filled 
medication vial, and a push rod attached to the housing to 
drive the medication from a medication vial. 

20 Preferably, the components of the ampule filling 

device are constructed separately of molded plastic. In 
addition, the ampule filling device is advantageously bulk 
sterilized during assembly, and, assembled and packaged in 
an aseptic manufacturing environment. 

25 An object of this invention is to provide an improved 

ampule filling device. 

Further objects and advantages of the present 
invention will become apparent from a consideration of the 
drawings and ensuing description. 

30 Brief Description of the Drawings 

FIG. 1 is a longitudinal cross-sectional view of an 
assembled ampule filling device. 

FIG. 2 is an longitudinal exploded cross -sectional 
view of the ampule filling device. 
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FIG- 3 is an exploded perspective view of the 
transfer apparatus. 

FIG. 4A is a longitudinal cross-sectional view of the 
ampule, housing, and barrier sxibassembly. 
5 FIG. 4B is a longitudinal cross -sectional view of a 

medication vial and a push rod fitted to the siibassembly 
depicted in PIG. 4A. The ampule filling device is 
depicted in its fully assembled pre -use unengaged 
configuration. 

10 FIG. 4C is a longitudinal cross-sectional view 

depicting the fully assembled ampule filling device in 
FIG. 4b in its engaged configuration. The medication has 
been transferred from the medication vial into the 
disposable ampule. 

15 FIG. 4D is a longitudinal cross -sectional view of a 

filled ampule. The ampule is separated from the transfer 
apparatus and ready for installation into a jet injection 
device . 

FIG. 5A is partially an enlarged longitudinal cross- 
20 sectional view of the assembly depicted in PIG. 4B. The 
ampule's plxmger is not depicted. 

FIG. 5B is partially an enlarged longitudinal cross- 
sectional view of the assembly depicted in FIG. 4C. The 
ampule's plunger is not depicted. 
25 FIG. 6 is an enlarged longitudinal cross-sectional 

fragmented view of the ampule, housing, piercing cannula, 
barrier, and medication vial assembly as depicted in FIG. 
4B and FIG. 5A. 

FIG. 7 is an enlarged longitudinal cross -sectional 
30 fragmented view of the housing, barrier, medication vial, 
and push rod assembly as depicted in FIG. 4B and FIG 5A. 

FIG, 8 is an enlarged longitudinal cross -sectional 
view of the plunger and ampule body. The plunger and 
an5>ule body are in the pre-filled configuration. 
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PeSCriPtion of the Prefer red Embrx^im^n *" 

Referring now in detail to the drawings, therein 
illustrated is a novel ampule filling device 1, which as 
shown in FIG. l in a longitudinal cross-sectional view, is 
5 fully assembled and comprises a disposable unfilled ampule 
30 for jet injection and a transfer apparatus 2. The 
major components comprising the ampule 30 are an ampule 
body 34 and a corresponding plunger 32. The main compo- 
nents of the transfer apparatus 2 comprise a housing 10, 

10 a piercing cannula 8, a barrier 50, and a push rod 70. In 
a preferred construction, the ampule 30, the housing 10, 
the piercing cannula 8, the barrier 50, and the push rod 
70 are preferably formed separately of molded plastic. 
Located within the assembled transfer apparatus 2 is a 

15 glass medication vial 60. 

Turning now to FIG. 2, this is a longitudinal 
exploded cross -sectional view of the ampule filling device 
1, which depicts the structural details of the coi«?)onents 
of the ampule 30 and transfer apparatus 2 more clearly. 

20 The housing 10 of the transfer apparatus 2, as 

depicted in FIG. 3, is generally cylindrically shaped. 
Referring to FIG. 2, the housing 10 preferably includes a 
supply chamber 11 and a transfer chamber 12 separated by 
a partition 13. The supply chamber 11 has a cylindrical 

25 cavity defined by an inner wall 26 of the housing 10, with 
the partition 13 forming the well of the cavity. The 
inner wall 26 has a shoulder 24. The outer wall 29 of the 
housing 10 has a similar shoulder 28. 

The transfer chamber 12 is defined by the housing lo 

30 and a cylindrical stem 18 recessed inwardly from the end 
of the housing 10. The stem 18 extends axially outwardly 
from the partition 13 and has an axially located cylin- 
drical cavity 20. The cavity 20 is formed by an inner 
stem wall 21 with the partition 13 forming the well of the 

35 cavity 20. The inner stem wall 21 is tapered inwardly as 
the wall 21 extends towards the partition 13, thus forming 
a female half of a Luer slip taper fitting. An inner edge 
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bevel 22 is on the cavity's 20 open end. An inner wall 14 
of the housing 10 forms a toroidal cavity 16 with the stem 
18, wherein the partition 13 forms the well of the cavity 
16. 

5 A tubular piercing cannula 8 is located within the 

housing 10, and is axially fixed in the partition 13. The 
piercing cannula's 8 location begins at the transfer 
chamber 12 side of the partition 13, wherein the cannula's 
8 blunt end opens into the cavity 20 of the stem 18, then 

10 extends through the partition 13 axially and inwardly into 
the cavity 25 of the supply chamber 11, wherein the 
cannula 8 forms a piercing end. 

The barrier 50, as depicted in PIG. 3, is generally 
cylindrically cup shaped. Referring back to FIG. 2, the 

15 barrier 50 has an inner wall 52 forming a cylindrical 
cavity 53 in which the wall 52 steps down at a step 54 to 
an inner wall 56 to form a smaller cylindrical vial 
receiver cavity 58 . A thin barrier wall 57 forms the well 
of the cavity 58. 

20 The medication vial 60, located within the transfer 

apparatus 2, is also shown to be cylindrically shaped in 
FIG. 3. Referring back to FIG. 2, the medication vial 60 
is comprised of a glass vial ho\ising 61 which forms a 
cylindrical vial cavity 68 used to store medication M 

25 (detailed in FIG. 1) . Axially located within the vial 
cavity 68 is a piston 62. The piston 62 slides longitud- 
inally within the vial cavity 68 • The vial housing 61 
includes a vial head 64. The vial head 64 is covered by 
an elastomeric closure 66 to cover an opening in the head 

30 64. 

A push rod 70 is cylindrically shaped as depicted in 
FIG. 3. The push rod 70 is configured, referring to FIG. 
2, such that a rod 72 extends axially inwardly from the 
push rod end 73, In addition, a shoulder catch 74 is 
35 configured on the push rod's 70 inner wall 76. 

An ampule 30 comprises a generally cylindrically 
shaped ampule body 34 and a plunger 32. The ampule body 
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34 extends, on one end of the ampule body 34, co-axially 
around a nozzle 42 to form a tubular shroud 35, wherein 
the nozzle 42 generally extends beyond the tubular shroud 
35. The inner wall 40 of the tubular shroud 35 and the 
5 outer nozzle wall 43 form a toroidal cavity 46; wherein a 
surface 48 between the inner wall 40 and the nozzle wall 
43, shown generally as concave -convex but may be generally 
bevelled, forms the well of the cavity 46. The outer 
nozzle wall 43 is tapered inwardly, as it extends out- 

10 wardly from the ampule body 34, such that it forms the 
male half of a Luer slip tapered fitting. 

Further, the ampule body 34 forms a cylindrical 
medication storage cavity 36. Access to the storage 
cavity 36 is through an orifice 44 in the nozzle 42 on one 

15 end of the ampule body 34, and an opening 37 wherein the 
plunger 32 enters the cavity 36 on the other end of the 
an^>ule body 34. The opening 37 has a step 38 on its inner 
edge. The plunger 32, which axially locates and longi- 
tudinally slides within the cavity 36, has a corresponding 

20 step 33 configured on its exterior. 

Preferably, the ampule filling device is first 
partially assembled using the unfilled ampule 30, the 
housing 10, and the barrier 50 (see PIG. 4A) . The barrier 
50 is axially and slidably located within the housing 10. 

25 Then the nozzle 42 end of the ampule 30 is axially joined 
to the transfer chamber 12 of the housing 10. To accomp- 
lish this union the tubular shroud of the nozzle 42 end of 
the ampule 30 communicates with the toroidal cavity 16 of 
the transfer chamber 12. The inwardly sloped inner wall 

30 14 of the housing 10 assists in holding the ampule 30 in 
place. Additionally, the nozzle 42 is slip- fitted into 
the cylindrical cavity 20 of the stem 18 with sufficient 
force such that the tapered outer nozzle wall 43 and 
tapered inner cavity wall 21 form a leak-proof connection 

35 of the Luer slip type tapered fitting. Further, the 
beveled inner edge 22 of the stem 18 communicates with the 
well surface 48 as the stem 18 extends into the toroidal 
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cavity 46 of the nozzle 42 end of the ampule 30. This 
connection also acts to axially locate the ampule 30 
within the transfer chamber 12 end of the housing 10. 

Upon completion of this assembly, this subassembly is 
5 then advantageously bulk sterilized to sterilize the fluid 
pathway between the supply chamber 11 and transfer chamber 
12, which includes the cavity 25 in front of the barrier 
50 and continues through the piercing cannula 8 and the 
orifice 44 in the nozzle 42. Next, the subassembly is 

10 axially fitted with the medication, vial 60 and the push 
rod 70 in an aseptic manufacturing assembly environment, 
(see FIG. 4B and 5A) . 

The medication vial 60 is axially located within the 
housing 10 by fitting the vial head 64, and accompanying 

15 elastomeric closure 66, into the vial receiver cavity 58 
of the barrier 50. The push rod 70 is then axially 
attached to the housing 10, wherein the inner wall 76 of 
the push rod 70 is slidably located on the outer wall 29 
of the housing. Next, the assembled ampule filling device 

20 is packaged in final protective packaging for shipment to 
an end user. 

Prior to use, and during shipment to the end user, 
the barrier 50 and medication vial 60 maintain a predeter- 
mined spacing 59 from the piercing cannula 8 within the 

25 housing 10. (discussed in detail with regards to PIG. 6). 

In operation, to use the ampule filling device 1, the 
end user simply presses the push rod 70 on the push rod 
end 73 causing the push rod 70 to longitudinally slide 
along the outer wall 29 of the housing 10. The rod 72 

30 longitudinally axially drives the medication vial 60 and 
the barrier 50 through the pre -determined spacing 59, into 
the piercing cannula 8. This driving action causes the 
piercing caxmula 8 to penetrate the thin barrier wall 57 
and the elastomeric closure 66, and continue on into the 

35 medication vial 60. Further motion on the push rod 70 
drives the medication vial piston 62 longitudinally 
forward, driving the medication M out of the vial cavity 
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64 of the medication vial 60, through the piercing cannula 
8 and on through the orifice 44 of the nozzle 42 into the 
medication storage cavity 36 of the ampule 30. (see FIGS. 
4C and 5B) The filled ampule 30 is then separated from 
5 the transfer apparatus 12, ready for installation into a 
jet injection device, (see FIG. 4D) 

Turning to FIG. 6, the pre -determined spacing 59 
between the barrier 50 and the piercing cannula 8 is 
shown. The barrier 50 rests on the shoulder 24, located 

10 on the inner wall 26 of the housing 10, to keep the 
barrier 50, and the medication vial 60, separated from the 
piercing cannula 8 until the point of use. The shoulder 
24 is sized to allow the barrier 50 to overcome the 
shoulder 24 when the push rod 70 is pressed, and to retain 

IS the barrier 50 during normal handling and shipping. 

Further turning to FIG. 7, the pre-use configuration 
of the push rod 70, housing 10, barrier 50, and medication 
vial 60 is shown. . The .: push rod 70 is retained on the 
housing -10, during normal handling and shipping, by a 

20 shoulder 28 on the housing's 10 outer wall 29 and the 
shoulder catch 74 on the push rod's 70 inner wall 76. 

Referring now to FIG. 8, the pre-use configuration of 
the ampule 30 is shown, showing the ampule body 34 and the 
ampule plunger 32 assembly. The storage cavity step 38 

25 and the corresponding plunger step 33 form a tortuous path 
sterility barrier. The tortuous path provides a passage^ 
way for sterilization gases to reach the storage cavity 36 
of the ampule body 34, along with the fluid pathway 
described above, during the bulk sterilization discussed 

30 above, while also providing a pathway that, along with the 
barrier 50 (see also FIGS. 4A and 7), restricts the move- 
ment of microorganisms from the outside. This tortuous 
path configuration, along with the barrier 50 and housing 
10 configuration, facilitates proper sterilization of the 

35 fluid pathway of the ampule filling device of the present 
invention. 
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While the above description contains many specifici- 
ties, these should not be construed as limitations on the 
scope of the invention, but rather as an exemplification 
of one preferred embodiment thereof. Many other varia- 
5 tions are possible. 

Accordingly, the scope of the present invention 
should be determined not by the embodiments illustrated 
above, but by the appended claims and their legal 
equivalents . 
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Claims 

1. A medication transfer apparatus, for the 
transfer of medication from a medication vial to jet 
injection ampules, comprising: 
5 a housing having a first end including a transfer 

chamber adapted to attach to the ampule and a second end 
including a supply chamber; 

a barrier axially and slidably located within said 
supply chamber; 

10 a push rod axially and slidably attached to said 

supply chamber* 

.2. The medication transfer apparatus of claim 1, 
wherein said housing further comprises: 

a partition separating said transfer chamber and said 
15 supply chamber of said housing; 

piercing means to penetrate said barrier and a 
medication vial, and to provide a fluid pathway. 

3. The medication transfer apparatus of claim 1, 
wherein said housing, barrier, and push rod are 

20 constructed of molded plastic, 

4. The medication transfer apparatus of claim l, 
wherein said housing, barrier, and. push rod are generally 
cylindrical. 

5. The medication transfer apparatus of claim 4, 
25 wherein said barrier is generally cup shaped. 

6. The medication transfer apparatus of claim 2, 
wherein said housing further comprises: 

retaining means to keep said barrier separated from 
said piercing cannula prior to point of use; 
30 retaining means to keep said push rod on said housing 

prior to point of use. 
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7. A method of producing a sterile medication 
transfer system for jet injection ampules, said method 
comprising the steps of: 

assembling an ampule, housing, and barrier sub- 
5 assembly by joining said ampule to a transfer chamber of 

said housing and slidably and axially locating said 

barrier within said housings- 
sterilizing said sub-assembly to sterilize the fluid 

pathway; 

10 fitting said sub-assembly with a full medication vial 

and a push rod in an aseptic assembly environments- 
packaging in final protective packing for shipping 
and handling. 

8. An ampule filling device comprising: 
15 an ampule; 

a housing adapted to attach to said ampule; 
a barrier axially and slidably located within said 
housing; . 

a push rod axially and slidably attached to said 
20 housing for driving medication from said medication vial. 

9. The ampule filling device of claim 8, wherein 
said housing further comprises: 

a partition separating a transfer chamber and a 
supply chamber of said housing; 
25 a piercing cannula axially and fixedly located within 

said partition. 

la. The ampule filling device of claim 8, wherein 
said ampule, housing, barrier, and push rod are 
constructed of molded plastic. 

30 11. The ampule filling device of claim 8, wherein 

said ampule, housing, barrier, and push rod are generally 
cylindrical . 
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12. The ampule filling device of claim 11, wherein 
said barrier is generally cup shaped. 

13. The ampule filling device of claim 9, wherein 
said housing further comprises: 

5 a retaining means to keep said barrier separated from 

said piercing cannula prior to point of use; 

a retaining means to keep said push rod on said 
housing prior to point of use. 

14. The ampule filling device of claim 8, wherein 
10 said ampule further comprises: 

a generally cylindrical ampule body wherein a first 
end forms a nozzle, and a second end forms an opening to 
a storage cavity; 

a generally cylindrical plunger axially and slidably 
15 located within said ampule body; 

an orifice within said nozzle. 

15. The ampule filling device of claim 14, wherein 
said ampule further, comprises a step means configured on 
said plunger and said ampule body for a tortuous path 

20 sterility barrier. 

16. A method of filling an ampule with medication 
for jet injection, said method comprising the steps of: 

sealably joining said ampule to a transfer apparatus; 
driving medication from a vial into said ampule using 
25 said transfer apparatus*. 

17. The method of filling an ampule of claim 16, 
wherein said method further comprises the steps of: 

adapting an end of said transfer apparatus wherein 
said end engages an end of said ampule forming a seal 
30 about said end of said ampule; 

fitting the transfer apparatus with a filled 
medication vial and a push rod; 
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pressing said push rod wherein said push rod drives 
a piston in said medication vial forcing the medication 
from the vial into said ampule. 
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AMENDED CLAIHS 

[received by the International Bureau on 18 August 1995 (18.08.95); 
original claims 1 and 2 amended; original claim 3 unchanged; original claims 4.7.1 1»16 
and 17 cancelled; original claims 6.8,9 and 13-15 amended and renumbered into new claims 
5.6.7 and 10-12, respectively; original claims 5,10 and 12 renumbered into new claims 
4,8 and 9, respectively; new claims 13,14,15 and 16 added. (4 pages)] 

1* A medication transfer apparatus, for the transfer 

of medication from a medication vial to jet injection 

ampules, comprising 
5 a housing having a first end including a transfer 

chamber adapted to attach to an ampule and a second end 

including a supply chamber, 

a piercing cannula axially fixed in said housing, 
a barrier axially and slidably located within said 
10 supply chamber, said barrier being maintained in spaced 

relation with said canula interposing said canula and a 

medication vial prior to operation of the ampule filling 

device, and said barrier being adapted to receive and 

retain the medication vial, and 
15 a push rod axially and slidably attached to said 

supply chamber to drive medication from the medication 

vial retained by said barrier. 

2. The medication transfer apparatus of claim l, 
wherein said housing further comprises 

20 a partition separating said transfer chamber and said 

supply chamber of said housing. 

3. The medication transfer apparatus of claim 1, 
wherein said housing, barrier, and push rod are construct- 
ed of molded plastic. 

25 4. The medication transfer apparatus of claim 1, 

wherein said barrier is generally cup shaped. 

5. The medication transfer apparatus of claim 1, 
wherein said housing further comprises 

a first shoulder formed on said housing to retain said 
30 barrier in spaced relation to said canula prior to opera- 
tion, and 

a second shoulder formed on said housing to retain 
said push rod on said hoiising. 

€. An ampule filling device comprising 
35 an anpule, 

a housing releasably attached to said anpule, 
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a piercing cannula fixedly and axially located within 
said housing, 

a barrier axially and slidably located within said 
housing, said barrier being maintained in spaced relation 
5 with said canula interposing said canula and a medication 
vial prior to operatipn of the ampule filling device, and 
said barrier being adapted to receive and retain the 
medication vial, and 

a push rod axially and slidably attached to said 
10 housing to drive medication from the medication vial 
retained by said barrier. 

7* The ampule filling device of Claim 6, wherein 
said housing further comprises a partition separating a 
transfer chamber and a supply chamber in said housing. 
15 8. The ampule filling device of Claim 6, wherein 

said ampule, housing, barrier, and push rod are construct- 
ed of molded plastic, 

9. The ampule filling device of Claim 6, wherein 
said barrier is generally cup shaped, 
20 10. The axxspule filling device of Claim 6, wherein 

said housing further conprises 

a first shoulder formed on said housing to retain said 
barrier in spaced relation to said canula prior to opera- 
tion, and 

25 a second shoulder formed on said housing to retain 

said push rod on said housing. 

11. The anqpule filling device of Claim 6, wherein 
said ampule further comprises 

a body having a first and second end, said first end 
30 opens into a storage cavity formed in said body and said 
second end is formed into a nozzle, 

a plunger axially and slidably extending from said 
first end into said storage cavity of said body, and 
an orifice formed in said nozzle. 
35 12. The atrpule filling device of Claim 11, wherein 

each of said plunger and said body of said ampule further 
comprise a plurality of opposing steps formed thereon. 
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said plurality of steps on said plunger being operably 
connected to said plurality of steps on said body to form 
a tortuous path sterility barrier therebetween. 

13. The ampule filling device of Claim 12, wherein 
5 said ampule, housing, canula and barrier assembly is bulk 

sterilized diiring manufacture. 

14. The ampule filling device of Claim 6, wherein 
said push rod further comprises a rod axially extending 
into said housing to abut a piston axially located within 

10 a medication vial to drive the medication out of the 
medication vial, the medication vial being retained in 
said barrier. 

15. An ampule filling device comprising 

a housing having a first and second chamber separated 
15 by a partition, 

a piercing cannula axially fixed in said partition, 
said canula having a first end adjacent to said first 
chamber and a second end extending into said second 
chamber, 

20 an an5)ule releasably attached to said housing adjacent 

said first chamber, 

a barrier axially and slidably located within said 
second chamber, said barrier being maintained in spaced 
relation with said second end of said canula prior to 
25 operation of the ampule filling device, 

a medication vial having a piston axially and slidably 
located within said vial, said medication vial being 
received and retained by said barrier, and 

a push rod axially and slidably attached to said 
30 housing, said push rod including a rod axially extending 
into said second chamber and abutting said piston in said 
medication vial to drive medication from said medication 
vial during operation of the ampule filling device. 

16. The ampule filling device of Claim 15, wherein 
35 said housing further comprises 
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a first shoulder formed on said housing to retain said 
barrier in spaced relation to said canula prior to opera- 
tion, and 

a second shoulder formed on said housing to retain 
5 said push rod on said housing. 



AMENDED SHEET (ARnCli 19) 



wo 95/24176 



?Cr/US95A)2313 




PCrA;S95A)2313 




wo 95/24176 



PCTAJS9S/02313 




wo 9504176 



PCr/US9Srt)2313 



4/9 




PCTAJS9SA)2313 




SUBSnTUTESHEr(RULE26) 



wo 95/24176 PCr/US9S/D2313 



6/9 




SUBSTITUTE SHEET (RULE26) 



PCTA}S9SA)2313 



7/9 




SUBSTITUTE SHEET (RULE 26) 



PCrA)S95A)2313 



8/9 




N 



SUBSTITUTE SHEET (RULE26) 



wo 95^4176 



PCT/DS95A)2313 




SUBSTITUTE SHEET (RULE26) 



INTERNATIONAL SEARCH REPORT 



bkw il AffUotioa No 

PCT/US 95/02313 



. CLASSinC TtON OF SUBJECT UATTER 

PC 6 AblJl/20 



Acconfingto Intematiooil Patent Qaxaficitioo (IPC) or to boch ruiloMi dcriaation md IPC 



FIELDS SEARCHED 



MimfflumdoemneDtukntettclwd (dmiffnllnn tfloem foOowcd by 

PC 6 A61J A61M 



at iodadcd'ta (h« eddt tciitbcd 



EhcMde date bm esmltcd dortei titt kMBtfooil lUHb (MOM et dito bM ladit «l» 



DOCUMENTS OONSIDBREP TO BE RELEVAVT 



atHiOD erdaoBKat, widi intfiatiea, when aprrapriak. «taei(lc«ntpaBi|Ci 



RdraatttcWmNo. 



US.A.4 338 980 (SCHWEBEL ET AL.) 13 July 
1982 

see abstract; figure 2 

EP.A.O 550 767 (SEIKAGARU KOGYO KK) 14 
July 1993 

see abstract; figures 1-3 

W0,A,93 U798 (SHERWOO MEDICAL COMPANY) 5 

August 1993 

see abstract; figures 

US,A,4 6te 878 (LINDMAYER) S May 1987 



1-14.17 
16 

1-14,17 
15 



□ 



FUftber documeniB «c lifled in cootinutfaoB of bo^ 



0 



PcbBt boBly BNBbcn oc Uited ia ttUML 



* Spedal catcgorici of dted docuoMAtt : 

'A' docuxMmdefinjnt4»efcaefilititeordi8tft«Mchif wC 
osfldercd to be of panxcnUr tdevuKC 
eaiUcrdocumaabatpubUAedoaertllirlhetiftratfiQnil 
filing datt 

L' docimiat««idi my throw doobtt on priority claii<A or 
which it dted to estahtiah the pUbticahoo datt of aaote 
dtdioo or other ipedel itttoa («c q^cific^ 

O' docsmeQtfcforiaftoaaorddadocvc.iBe.ete'bitiaBOr 



T Ukrdoeumcmpddidicd after tefBM^ottd ffl^ 
dtfi to tndmtnd tfM prindpic cf dMory tadotyiaft 



'P- doQaneatpUMUhcd prior to the in te t Brtona l fiUot date 
bier than the priority dtte darned 



'X' doeiBxntofpaitkdtrfdcvi&«(;1h«ddmcdbivcfldoii 
cttiot be ooosidercd novd or cnaot be cooadoed to 
involve n ifiiwottve cfiep vbett the dMaacst is taken ttcoe 

•y* dx«memofp«t[cidffrdevinoe;tted«iiBedinvertoii 
ctBoot be coaidercd to bivQlve ea iBM^ 
doconent is eooAiaed widi one or mora Ota mdi doca- 
iinrti. AKh eoBdRMitoa bdB| oMoitt to i periea dcO^ 
inthe atC 

'A* doanneotmanbcrof thcttaMpattBtftanny 



Date of the aeuel coBipMoa ofthe jaBOMhaBal seardi 

6 June 1995 



Date of Bitfling or toe tBttmiiraeal Httdi ftpoft 

2ai)B.95 



Ksme anl maiUng addren of tfee ISA 

EwDpcan PasmtOIGoe, P3. 181 1 PaicaOaaa 3 

NL>22S0HVIU^)k 

Td.('l'3l*7Q) 340-940,1^ 31 (SI cpori. 

Fas (t 31-70) 340-3016 



Atflhorixcd oOlev 



Godot » T 



Poem PCxyilA/aa (neone dMM) 4l«ty ItW) 



INTERNATIONAL SEARCH REPORT 



il Afpltctfiott No 

PCT/US 95/02313 



cited i& lurch repoft 



nxnibcr(^ 





JIO u/ oc 


nunc 






EP-A-0550767 


14-07-93 


JP-A- 
CA-A- 
WO-A- 


5031190 
2089083 
9302725 


09-02-93 
27-01-93 
18-02-93 


WO-A-9314798 


05-08-93 


US-A- 
AU-B- 


5395339 
3600893 


07-03-95 
01-09-93 


US-A-4662878 


05-05-87 


US-A- 


4883483 


28-11-89 



tan FCr/OA/SlO (pwM teniy MM) Poly um 



